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Languages




What does it mean to learn a language?

Python with an R Receptive Reading or Writing
‘accent” Syntax Vs Vs
Idiom Productive
Mastery
Is Python just .py Is implementing

scripts? the maths enough?




A Quick Sidebar

A Statistical Toolkit for Reliability Assessments
in Non-Destructive Testing

Aim: Develop a python package and
application to support Engineers with
reliability assessments.



Ultrasonics & NDT

Non-Destructive Testing (NDT) is like
medical imaging for industrial machines.

Instead of using X-rays on a human body,
engineers use high-frequency sound waves
(ultrasound) to "see" inside safety-critical
components like airplane wings, nuclear
reactor pipelines, or bridges without
damaging them.

| Pulser/Receiver

Enitial Pulse

Ultrasonics Example



https://www.nde-ed.org/NDETechniques/Ultrasonics/index.xhtml

Reliability

Reliability is the difference between catching a microscopic crack
before it causes a catastrophic disaster or missing it completely.

The stakes are high: If an inspection method isn't reliable, a
tiny hidden defect can grow under stress, leading to
structural failures.

The metric of trust: In engineering, we measure this trust
using a Probability of Detection (PoD) curve. It tells us
exactly how confident we are in finding a crack of a specific
size.

Frobability of Detection
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How can improve reliability?

Standard & os & Madel |Lengtts
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Back to RSE..

A Statistical Toolkit for Reliability Assessments
in Non-Destructive Testing

Aim: Develop a python package and
application to support Engineers with
reliability assessments.



A Statistical Toolkit for
Reliability Assessments in

di g ; q ual Non-Destructive Evaluation

Documentation: jgibristol.github.io/digiqual if- | Engineering and
Package: pypi.org/project/digiqual RCN DE Physical Sciences
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https://jgibristol.github.io/digiqual/
https://pypi.org/project/digiqual/

Step 1: Understand the Maths - B

Linear fits = Complex polynomials

Gaussian Error = Different Distributions .
Generalised

Nasporve Mocwl [Length)

Constant Error - Changing Standard Deviation

Classical

Input Data = Plots & Tables

Nothing inherently Pythonic about this...
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Step 2: Build A Package’

e Can |l use a cheat-sheet? (pythoncheatsheet)

e Canl follow a web guide?

(https://packaging.python.org/)

e Can | write a function? (See a decade of R, plus
some Gemini)

e Can | write a test? (Pytest)

Not exclusively Pythonic things..



https://labex.io/pythoncheatsheet/cheatsheet/basics
https://packaging.python.org/
https://docs.pytest.org/en/stable/

Step 3: Build A Ul

e Lots of different ways to build GUIs
o  Streamlit

PyQt

Tkinter

Flet

O O O

e I've used Shiny for R for a decade, why not just
use Shiny for Python?

Shiny works with R or Python..


https://streamlit.io/
https://streamlit.io/
https://www.riverbankcomputing.com/static/Docs/PyQt5/introduction.html
https://www.riverbankcomputing.com/static/Docs/PyQt5/introduction.html
https://docs.python.org/3/library/tkinter.html
https://docs.python.org/3/library/tkinter.html
https://flet.dev/
https://flet.dev/
https://shiny.posit.co/r/getstarted/shiny-basics/lesson1/
https://shiny.posit.co/py/

Step 4: Build the Documentation - ——

Cure Capalrdties

It’s just a lot of markdown & html with some simple python code blocks! """

Documentation: jgibristol.qgithub.io/digiqual

Quarto works with lots of coding languages...



https://quarto.org/
https://jgibristol.github.io/digiqual/

Step 5: Reflect

Al & LLMs allow for rapid generation and
translation of code between popular languages

Huge overlap in methods and tools in R and
Python

Very easy to miss the nuances of different
languages

Have | Learnt Python?



Demo

Digiqual
A Statistical Toolkit for Reliability Assessments
in Non-Destructive Testing



Have | Learnt Python?
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Documentation: jgibristol.qgithub.io/digiqual
Package: pypi.org/project/digiqual



https://jgibristol.github.io/digiqual/
https://pypi.org/project/digiqual/
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